Abstract
Introduction
In the Rubulavirus genus there is no overlapping open reading frame (ORF) for the C protein Reverse genetics of MuV and other members of the order Mononegavirales from 53 plasmids that encode the entire genome of the virus has been described for over two decades 54 now (Clarke et al., 2000) and this system has been used to elucidate aspects of mumps virus viruses isolated in the US during outbreaks (Xu et al., 2011) . Details of the virus and its 63 rescue and use in the study of mumps pathogenesis will be described elsewhere. of the genotypes of MuV hitherto described.
70

Results
72
Generation of recombinant MuV with clusters of mutations
73
Our attempts to obtain rMuV virus failed in all cases to give us a virus with the same 74 sequence to that in the plasmid after aspirating the material of a primary syncytium in a single MuV by Sanger sequencing of the primary isolates.
106
The original mutations first determined by Sanger sequencing in the V/P gene of PP1 green fluorescence (Fig 2) . The cytopathic effects of PP2 and MuV G09 on B-LCL cells were (Table S1 ).
146
The supernatant viruses from the Vero and B-LCL cell passages were pelleted by 147 ultracentrifugation through a 25% (w/v) sucrose cushion and analysed by NGS on an
148
Illumina platform with labelled primers so that the polarity of each read (positive or negative 149 strand) could be determined.
150 Table 1 demonstrates that the constellation of the 11 mutations in the V/P gene of
151
PP1 was maintained and stable over the 6 passages. The stability of PP1 in the passage series The EGFP gene does not vary to a greater extent than the virus genes.
215
A priori the expectation was that the EFP gene in PP2 is not under selective constraint were generated the resulting replicator was stable. In the deep sequencing of viruses passaged 231 6 times at high multiplicity to allow for the maximum chance of the fixation of mutations no 232 selection pressure to reversion was to the original nucleotide in the "wild type" sequence was The stability of these mutant constellations is remarkable. As they consist primarily of 
253
They are located at the 3' end of the genome. This areas has been shown to be preferentially 254 sensitive to biased hyper-mutation in measles virus (Otani et al., 2014) . Biased hyper-255 mutation is also prevalent in these MuV samples in the N gene and the start of the V/.P gene.
256
The limited size of the constellations does also not affect the overall codon usage in these 257 replicating MuV, which is known to be a specific feature of each paramyxovirus (Sciences
258
and Ireland, no date) and the lack of synonymous mutations during viral evolution in the 259 paramyxoviruses is observed but not explained.
260
How these mutant constellations were generated in the first place is an open question.
261
The phenomenon described here may be specific for MuV. In our experience with rescue of 
